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Introduction

AQ2
Labour market discrimination is defined as a situation in which a person providing labour market services who is equally productive in a physical and material sense is paid less in a way that is related 15 to gender, race, caste or ethnicity (Altonji & Blank, 1999) . This concept emerged from the theories of taste discrimination, whereby employers directly hold preferences about the ethnic background of their employees (Becker, 1957) and statistical discrimination, whereby employers with incomplete information about workers' productivity have statistical priors about how productivity varies with ethnicity (Phelps, 1972) . 20 Caste discrimination might be more powerful and persistent than racial discrimination. Racism emerged in countries that were either colonised or participated in the slave trade during the colonial era, while caste-based societies have existed for centuries before colonialism (Deshpande, 2011) . Moreover, while apart from the master-slave division of slavery, the colonial powers did not impose strict occupational restrictions on the population, caste-based stratification was inherently associated 25 with an occupational division of labour.
Caste discrimination persists in two self-perpetuating ways (Banerjee & Knight, 1985) . First, caste classification discourages low-caste workers from developing their human capital in line with occupations assigned to the higher castes. Second, it subjects backward castes to informational and network disadvantages because of their exclusion from certain sectors of employment. Thus, a caste-based 30 division of labour can perpetuate itself through the inter-generational transmission of low educational and occupational status from one generation to the next even once discrimination per se is abolished (Borjas, 1994; Darity & Mason, 1998) . This paper examines the sources of wage differentials among castes in Nepal, a country in which, until 1963, an age-old, caste-based social division of labour was imposed by the national legal code 35 Muluki Ain. The Muluki Ain of 1963 discarded this caste system. However, caste-based discrimination was itself declared illegal only after the promulgation of the new Constitution of the Kingdom of Nepal in 1990, which made the practice of untouchability illegal. Since then, several policies have been implemented to reduce the impact of such discrimination, including positive discrimination and the establishment of the Dalit Commission. The Second Amendment of the Civil Service Act, 1993, 40 reserves 45 per cent of total vacancies in the public sector for backward castes, female, disabled and remote inhabitants. The effect of such policies has not been studied. This paper partly aims to fill this gap. 1 In doing so, we follow the empirical literature and distinguish between pre-market and current market labour discrimination. The first type of discrimination captures the effects of the propagation 45 mechanisms mentioned above, that contribute to the persistence of wage inequality even if active discrimination is no longer practiced by employers. The second type represents active discrimination by employers. The Oaxaca decomposition method (Blinder, 1973; Oaxaca, 1973) is the most commonly used technique for disentangling the two effects. Empirical studies based on the Oaxaca decomposition have typically focused on human capital endowments as the sole proxy for pre-market 50 effects.
However, authors such as Darity and Mason (1998) have identified group differences in access to better paying industries and occupations as major contributors to the persistence of labour market discrimination. Since such obstacles do not represent on-the-job wage inequality, but rather a difference in access to high-paying work, they too can be considered as pre-market effects. Empirical work 55 carried out by Banerjee and Knight (1985) , Das and Dutta (2007) and Madheswaran and Attewell (2007) has estimated such effects in the Indian labour market by incorporating occupation in the wage differential decomposition method.
In this paper, we extend the study of pre-market effects by investigating whether differences in access to employment with higher paying firms in the same occupation can be an additional factor in 60 perpetuating wage inequality. Our reasons for this are twofold.
First, in imperfectly competitive product markets, differently sized firms might have different capacities for remunerating their employees, even if the latter have similar levels of education and work in the same occupation (Vietorisz & Harrison, 1973) . 2 There is widespread evidence that firm size is positively correlated with employee wages and salaries (see Brown & Medoff, 1989 AQ3 ; Fajnzylber, Maloney, & 65 Montes-Rojas, 2009; Hettler, 2007; Schmidt & Zimmermann, 1991; Wagner, 1997) even if there is some debate as to the reasons for this (see the survey by Oi & Idson, 2000) . For example, Wagner (1997) studies firm-level micro data from Germany and finds that small firms pay lower wages, salaries and benefits and offer less job security than large ones. He explains this difference on the grounds that smaller firms need to compensate for weaker scale economies by offering less remuneration to their 70 employees.
In the context of developing economies, labour market formality can be an additional driver of wage differences between firms. Ito (2009) uses formality as a proxy for better paying jobs, although his study did not link formality to firm size. However, a World Bank study (World Bank, 2009 ) of Bolivian firms did so, stating both that formality was associated with higher productivity and that large 75 firms were more likely to be in the formal sector than small ones. For these reasons, firm size can also be a proxy for employer formality in developing countries.
A second and possibly more compelling reason to supplement occupation by firm size in the specific case of caste discrimination is that occupational choice may result because of caste peer pressure on individuals to seek employment in traditional caste occupations, as argued by Munshi and 80 Rosenzweig (2006) . 3 It is less likely that caste pressure would direct individuals to volunteer for lower paying firms within a given occupation. Thus using firm size (as a proxy for lower paying firms) allows us to make inferences about barriers to high-paying jobs within the same occupation. 4 Our results indicate that caste wage discrimination is indeed present in the Nepalese labour market, with intermediate (Matwali) and low (Pani Nachalne) castes earning significantly less than the higher (Tagadahari) castes. For the Matwali, the wage differential decreases over the period of analysis, 2003 -2010 ; this may reflect the effect of certain governmental policies to reduce caste discrimination. However, the wage differential increases for the Pani Nachalne. Lack of access to employment in certain occupations and large firms is found as a major factor behind the caste wage differential together with years of schooling. 90 The rest of the paper is organised as follows. Section 2 describes the historical and institutional basis of caste classification in Nepal. Section 3 presents a succinct literature review of caste wage discrimination. Section 4 states the econometric model, while the data and descriptive statistics are presented in Section 5. The main econometric results are presented in Section 6. Section 7 concludes and discusses policy implications. The Online Appendix contains additional tables with descriptive 95 statistics and definitions.
Caste System in Nepal: An Overview
Nepal, along with other countries of the Indian subcontinent, had a caste-based social division of labour in the past. Historically, caste classification was based on the Varna system of Hindu philosophy and the Aryan division of labour. These comprised four categories, namely Brahman, Kshatriyas (Chhetri), 100 Vaisyas and Shudras. Together these encompassed a social division of labour as priests and teachers, warriors and royalty, merchants and money lenders, and artisans, service providers and other manual workers, respectively (Deshpande, 2011; World Bank, 2006) . Brahman, being the superior caste, enjoyed the highest status in Nepalese society, followed by Chhetri. While Vaisyas were not as privileged as Brahmans or Chhetri, they enjoyed relatively higher social status than Shudras in the caste-based social 105 hierarchy. Shudras were the lowest caste, considered untouchable by their superiors.
As a predominantly Hindu country with a significant Buddhist minority, Nepal's version of the Hindu caste system came with some variation, implemented in the form of a legal code called Muluki Ain. This code classified all Nepalese into different categories irrespective of their religious backgrounds, but based on their relative ritual purity (Bennet, Dahal, & Govindasamy, 2008) . The official 110 classification under Muluki Ain consisted of three categories, namely Tagadhari (literally 'twiceborn'), Matwali (literally 'liquor drinking') and Pani Nachalne (literally 'impure') (Cox, 1988) . Tagadahari included upper-caste Hindus such as the Brahmans of the traditional Hindu caste system. Matwali, on the other hand, consisted mainly of Buddhists and indigenous ethnic groups who practiced Animism and Shamanism, and were considered an intermediate caste. The Pani Nachalne 115 were the lowest caste and included not just traditional Hindu untouchables such as Kami, Damai and Sarki but also Muslims and Mlechha (literally 'foreigners'), which in turn included Christians. Dalit is a designation for a group of people traditionally regarded as untouchable. This is where the intersection of caste and ethnicity entered into the social hierarchy of Nepal. Hofer (1979) and Gurung (2003) describe a hierarchy of ethnic groups and their respective associations with the legal caste categories. 120 This divides all ethnic groups into two broader categories of ' pure' and ' impure' caste hierarchies consisting of three and two subcategories, respectively (see Table 1 ). While ethnic groups belonging to the Tagadhari and Matwali castes fell under ' pure' (or water acceptable, that is sharing water with them was acceptable), the Pani Nachalne were ' impure' (or water unacceptable). Within these there were subcategories: while the pure Matwali were divided into enslavable and non-enslavable, the 125 impure Pani Nachalne were further divided into untouchable and touchable, depending on whether or not they belonged to Hindu religious groups.
In line with these classifications, we aggregate caste-ethnic identity into three broad categories, namely Tagadhari, Matwali and Pani Nachalne. Lack of observations on the enslavable Matwali and touchable Pani Nachalne groups prevents us from constructing a finer division of the social hierarchy.
130 We refer to these groups as castes although, from a strict point of view, they correspond to caste and ethnicity.
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Demand-and Supply-Side Considerations of Caste Wage Inequality
Caste wage inequalities can arise for several reasons and both demand-and supply-side factors operating in the labour market can be a source of these inequalities. It is generally assumed that 135 idiosyncratic labour market characteristics such as ability which might affect both demand and supply are uncorrelated with group differences. Thus active discrimination by employers, a demand-side factor, cannot be justified on grounds of group differences in ability.
On the demand-side, an important factor is that low-caste individuals lack what is known as premarket endowments, which has traditionally been interpreted as including education, skills and other 140 forms of human capital. The basic Oaxaca decomposition distinguishes between this source and what is known as current market discrimination or active employer discrimination. The concept of premarket endowment was later extended by Banerjee and Knight (1985) to include participation in higher paying occupations as an additional factor in pre-market endowments.
In a study of caste wage differentials in Delhi, India, Banerjee and Knight (1985) found that low-145 caste workers are more likely to participate in traditional low-paid jobs. By extending the conventional decomposition methodology to include occupational access as part of a worker's pre-market endowment, they find that a significant part of the caste wage differential was attributable to differences in access to better paid occupations. Their main point was that ' [d] iscrimination is found to exist, and to operate in part at least through the traditional mechanism, viz. assignment to jobs, with the scheduled 150 castes entering poorly-paid " dead-end" jobs ' (1985, p. 277) Siddique (2011) studied active demand-side discrimination in India using an experimental design, in which, resumes with randomly selected names (reflecting caste) were submitted to employees and responses were recorded. On average low-caste applicants needed to send 20 per cent more resumes than high-caste applicants to get the same feedback. Das and Dutta (2007) estimated the caste wage 155 differential in both regular and casual jobs in the Indian labour market. Their results show that a substantial differential exists between scheduled and non-scheduled castes in regular jobs, but not in casual ones, with almost two thirds of the differential in regular jobs being attributable to endowment effects (educational and occupational variables). In a study of regular salaried jobs in India, Madheswaran and Attewell (2007) found that endow-160 ment differences are larger than current market wage differences in explaining the caste wage differentials, and that the most important type of difference in endowments was the difference in occupation across castes. For Nepal, Cameron (1995) , Bhattachan, Sunar, and Bhattachan (2009) and Karki (2007) analyse caste wage discrimination. All of them find strong evidence of caste discrimination against the Dalit, although only the latter applies the Oaxaca decomposition method. In our own 165 paper, we are extending the concept of pre-market endowment to also include access to better paying firms within a given occupation, for reasons outlined in the Introduction.
On the supply-side of the labour market, economic theory suggests that individuals with similar premarket endowments are unlikely to select into lower paying jobs as doing so would not represent an optimal choice. However, if pre-market endowments are defined to include not just individual human 170 capital but also access to better paying occupations and higher paying firms (within a given occupation) then individuals belonging to disadvantaged castes, might self-select into low-paid jobs for two reasons.
First, they might be subject to collective pressure by fellow caste members to restrict themselves to traditional caste occupations (Akerlof, 1976) . In an empirical study, Munshi and Rosenzweig (2006) 175 have argued that in certain communities in Maharashtra, India, boys are earmarked for pursuing traditional caste occupations, whereas girls enjoy greater occupational flexibility. If this is the case, then caste members might 'voluntarily' reduce their pre-market endowment by not considering entry into non-traditional occupations.
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Second, low-caste workers might face higher transaction costs in attempt to attain high paying jobs, 180 whether via the choice of occupation or via employment with higher paying firms within the same occupation. This in turn might be because employers actively create obstacles to entry (a demand-side factor) or because lower castes lack access to information and contacts that might help reduce entry costs (a supply-side factor).
Ito (2009) measures transaction costs for entry into 'regular' as opposed to 'casual' jobs in rural 185 labour markets in north India. He finds that members of disadvantaged castes face higher transaction costs in accessing regular jobs as compared to high-caste members. He cautions that higher transaction costs could reflect either demand-side barriers or informational and network disadvantages operating on the supply-side.
Even if caste peer pressure or network disadvantages rather than employer preferences restrict 190 access to better paid jobs, it can be argued that they too are the product of historical discrimination and thus part of the overall framework that generates inequality. Indeed, Ito (2009) concludes that even if it is caste-selection that drives the higher transaction costs facing disadvantaged castes, their existence suggests 'that government policies to combat inequality in employment opportunities have not been successful in the study region ' (p. 297) . 195 Moreover, even if an individual's occupational choice is restricted by traditional caste norms, this might not be optimal given an individual's abilities and preferences, so it cannot be simply a matter of revealed preference by an individual. 6 Finally it should be noted that the Oaxaca decomposition is itself concerned with the factors that generate inequality, not in the demand versus supply-side causes behind those factors. Thus if occupational assignment is found to be a source that generates inequality, 200 the decomposition method is not directed to finding whether demand or supply-side motives underlie that source. We elaborate further on this point in the following section.
Nonetheless, it is relevant for policy purposes whether lack of participation by low-caste workers in certain occupations and jobs is driven by active demand-led discrimination, or supply-side factors such as lack of networks or active selection into traditional caste occupations. Furthermore, there is a 205 difference between the first supply-side factor, that is intra-caste pressure and the second, thatis network disadvantage, as policy tools such as quotas, employer subsidies for hiring low-caste workers or placement assistance would remain effective if the latter was the causal factor but would lose effectiveness if internal policing of traditional caste roles was the ca usal one. Our data allows us to see whether adherence to traditional caste occupations is a major factor in occupational selection and we 210 address its effect in Section 6.4. 
Empirical Model
Consider caste categories j = t, m, p (Tagadhari = t, Matwali = m and Pani Nachalne = p). An expanded Mincerian log wage equation can be specified for each caste as,
where w is the log hourly wage of individual i of caste j, E represents years of schooling completed, S 215 is a set of variables containing job characteristics such as occupation and/or firm size (see below), X is a set of covariates comprising of a constant, experience, experience square, marital status, regional and industry dummies, and ɛ is the unobserved component in the wage equation. (E,S,X) represent the endowments and ðβ; δ; γÞ the pricing of those endowments.
The gross logarithmic caste wage differentials in observable variables can be calculated as,
220 where : j is the mean of a variable : for caste j.
Considering Tagadhari workers as the dominant/reference group and Matwali and Pani Nachalne workers as non-dominant/comparison groups' caste wage differentials among AQ7 can be decomposed into explained and unexplained components by employing the Oaxaca (1973) and Blinder (1973) decomposition methodology. In the conventional Oaxaca methodology, the gross 225 difference in mean log wages between the two groups can be decomposed into explained differences in the individual productivity characteristics ( that is differences in E; S and X ) and unexplained differences in the market valuation of such individual productivity characteristics (that is differences in β, δ and γ),
We estimate the full decomposition model in Equations (4) and (5) to evaluate the sources of caste 230 wage differentials. For each decomposition, the first term denotes the wage difference attributable to the difference in observable characteristics between the two groups evaluated according to the dominant group's wage structure and the second term represents the wage difference because of differences in the wage structure between the two groups, evaluated at the mean level of the comparison groups. The former terms represent the explained components of the wage differential 235 whereas the latter terms are the unexplained components. These are also known respectively as premarket discrimination and current market discrimination.
The decomposition in E analyses differences in education, which in the traditional Oaxaca decomposition is the main component of human capital.
The decomposition in S shows group differences in access to better jobs, either by occupation or by 240 employer quality, and this is the main contribution of this paper. As argued in Banerjee and Knight (1985) , the choice of occupation can influence the wage a worker receives and that this is important for the rigid caste structure in India. Their methodology isolates the effect of productivity 6 R. Mainali et al.
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Equations (4) and (5) to evaluate the sources of caste We estimate the full decomposition model in Equations (4) and (5) to evaluate the sources of caste analys analys characteristics and occupational distribution on wages (see also Hinks & Watson, 2001 , for a related analysis). As we argued earlier, access to jobs in medium and large firms can play a considerable role 245 in producing wage differentials across groups of workers and this is particularly important for developing countries in which the average firm size is smaller than in developed countries and where informal employment is more widespread. We thus use firm size as a proxy for employer quality that determines lower/higher wages. Note that the decomposition in S could be attributed to either demand or supply-side considerations, as discussed in the previous section. 250 In order to evaluate the effect of occupation and firm size on caste wage differentials we consider three models. First, we only apply the occupation decomposition, S = {occupation}; second, we only apply the firm size decomposition, S= {firm size}; and finally, we consider decomposing the full interaction between occupation and firm size, S= {occupation x firm size}. These models are referred as occupational, firm size and interaction decomposition models, respectively. 255 Finally, the decomposition in X studies other characteristics such as industry, rural/urban or regional distribution of workers that cannot be ruled out while estimating the sources of wage differentials across castes. The Oaxaca decomposition model measures whether occupation or firm-size assignment is statistically responsible for explaining a difference in wages, not why an individual is working in a given 260 job or occupation. To the extent that the first stage of the Oaxaca method requires estimating a wage equation, the inclusion of occupational and employer dummies produce bias if the choice of occupations or working in a big/large firm is simultaneously determined with the wage received. That is, simultaneity in the determination of the dependent variable and control variables and unobserved factors in the wage equation that affect jobs allocations may produce endogeneity bias in the 265 regression Model (1) when estimating the pricing parameters δ.
Given the decomposition term
for castes A and B, bias in the wage regression equation may affect both terms.
Consider first the explained component δ A ð S t À S m Þ. Since group A corresponds to the Tagadhari dominant caste, we can expect that they are more likely to be paid according to their productivity and 270 that they face less restrictions on occupational and job choice. As such, the pricing parameter δ A is likely to be estimated without bias. In this case, the explained component δ A ð S t À S m Þ will also be estimated without bias.
Consider now the unexplained component ðδ A À δ B Þ S B . This will be valid if there is no bias in the parameter estimators or if the bias is the same for the two groups. That is '" selection based on 275 observables" assumption allows for selection biases as long they are the same for the two groups. [ . . .] [A]ggregate decomposition remains valid as long as the dependence structure [ . . .] is the same in group A and B' (Fortin, Lemieux, & Firpo, 2011, p.6) . However, we expect that the bias will not be the same across the two groups. In particular, while we can argue as above that δ A will be estimated without bias, the same is likely not true for δ B , since non-dominant castes may face both supply-and 280 demand-side constraints on occupational and job mobility that act simultaneously with wage discrimination. As a result, the unexplained component can be biased.
A supply-side factor could simply be that members of lower castes have an innate preference for following traditional occupations that happen for historical reasons to pay less (given human capital). This would result in a downward bias in the estimated coefficient. In this case the 285 unexplained component attributed to S will be overestimated while other unexplained components, that is ðβ A À β B Þ E B or ðγ A À γ B Þ X B will compensate to adjust the gross log wage difference. On the other hand, a positive bias in δ B might arise from the supply-side of the labour market, if innate ability was heterogeneous within each caste but the distribution of ability was similar across castes. Suppose that (i) members of the lower caste actually prefer better paying jobs but face 290 transaction costs (such as social exclusion) for leaving their traditional caste occupation; (ii) jobs in larger firms and/or better occupations pay higher wages per unit of employee productivity, (iii) productivity depends only on an employee's education and individual ability level, (iv ) these attributes are publicly observable; ( v) an individual's productivity attributes are transferable across occupations and firms. In this framework, using the arguments of Roy (1951) and Borjas (1987) it follows that the Earnings and caste in the Nepalese labour market 7
that is ð v) these attributes v) these attributes cly observable; (v) an individual cly observable; (v) an individual 295 most productive of the low caste members would select into the better jobs. In this case the bias in δ B could be positive and the unexplained component attributed to S will be underestimated.
Following an anonymous referee' suggestion, we include a dummy variable for caste adherence to traditional occupation, which may indicate the presence of supply-side discrimination of this type. In this case, the inclusion of the traditional dummy occupation should reduce or increase the unexplained 300 component of S depending on the direction of the bias.
From the demand-side a downward bias in δ B could arise if more profitable employers discriminate not just in the wages they offer to low caste members but also in employing them. Our prior is that this is the more likely obstacle to low caste individuals gaining access to better paying jobs in the first place. Then, the unexplained component attributed to S will be overestimated relative to other 305 components. In this case, even when the coefficients δ B do not measure the causal effect of occupation or employer quality on wages, the regression model would be capturing a discrimination effect that is of interest.
The above discussion highlights the main limitations of the Oaxaca decomposition methods. As argued in Fortin et al. (2011) , 'decomposition methods, just like program evaluation methods, do not 310 seek to recover behavioral relationships or " deep" structural parameters. By indicating which factors are quantitatively important and which are not, however, decompositions provide useful indications of particular hypotheses or explanations to be explored in more detail' (p. 3). Then, large values of ðδ A À δ B Þ S B could be an indication of mechanisms affecting δ B , and as such, the wages of nondominant castes individuals, even if we cannot identify the source (that is supply-or demand-side). were interviewed, and information recorded about 28,110 and 28,670 individuals in each of the respective years. The data include information on wage employment, self-employment, sector of employment, industry type, mode of payment, labour market attachment and educational attainment 325 at the individual level. Since information on experience is not reported, it is replaced by age minus years of schooling minus six, which is the average age to start school in the Nepalese education system. For simplicity, it is assumed that every person joined the labour market immediately after completing their schooling. An individual is defined as employed if he/she worked at least one hour during the seven days prior to the interview. See the Online Appendix for the details of these 330 classification plus definitions of all variables.
The analysis includes 785 in 2003 and 834 in 2010 male wage workers aged 19-59 years old from the non-agricultural sector.
7 Descriptive statistics are presented in Tables A1 and A2 in the Online Appendix. The Tagadhari group represents the dominant share of employees in both periods, accounting for 70.7 per cent of the total employment in 2003 and 71.3 per cent in 2010. The 335 Matwali accounted for 19.2 per cent and 21.4 per cent , and Pani Nachalne 9.9 per cent and 7.3 per cent in each survey year, respectively. There is an average log hourly wage rate of 3.34 and 3.83 NPR, respectively. The USD equivalent would be .38 and .68, respectively. cent cent cent cent cent cent cent, and cent, and cent cent cent cent in each survey year, respectively. There is an average log hourly wage rate of 3.34 and 3.83 NPR, cent cent cent cent cent cent in case of the wage gap between the and by 2010 it had decreased slightly to 2.10 years. However, the educational gap between Tagadhari 345 and the lowest caste Pani Nachalne increased over this period, from 3.03 years in 2003 to 4.45 years in 2010.
The NLSS survey contains a question about the size of the firm where the wage worker works. As described in the Online Appendix it contains three categories: 1 employee, 2-10 employees, and more than 10 employees. We use the ad-hoc classification of small, medium and large firms, respectively. 350 This variable has a high proportion of missing observations, that is non-respondents, which resulted in a particular distribution of workers across occupations. In the robustness section below we consider the imputation of firm size to certain occupations.
We aggregate occupations into seven broad groups based on Nepal's National Classification of Occupations: professional, clerical, service, skilled, sales, agri-worker and unskilled. The professional 355 category includes the categories of doctor, engineer, manager; religious and clerical comprises of categories such as clerk, typist, book keeper, and so forth. Those not included in any of the six occupations are classified as unskilled workers that include loaders, unskilled construction workers and labourers. Similarly, eight categories of industry are constructed based on the Standard Industrial Classification (SIC) reported in the survey. 360 In 2003, the occupational ranking is as follows: professionals are the largest category accounting for 38.6 per cent of workers, unskilled is second largest with 18.4 per cent followed by skilled workers at 17.9 per cent . By 2010 the rankings are 28.2 per cent for skilled, 23.9 per cent for professional and 19.1 per cent for clerical. The professional and clerical occupations, which collectively correspond to white collar jobs, have a higher proportion of Tagadhari workers, while the lower castes Matwali and 365 Pani Nachalne workers are more engaged in unskilled and skilled occupations. In order to highlight the role of firm size, Table A3 in the Online Appendix reports average wages in 2003 and 2010 by occupation in the three firm size categories we consider. In all cases, larger firms pay higher wages than smaller ones.
In terms of the workers' industry, the majority of workers are in the service, manufacturing and 370 other industry classification.
9 There are no significant differences between the Tagadhari and Matwali workers with respect to their association to industries. The Pani Nachalne workers are more likely to work in the manufacturing industry.
10 Information is not available to distinguish between public and private sector employees.
In summary, the descriptive statistics indicate that caste-based disparities in labour market outcomes 375 continue to play an important role in Nepal. The intermediate Matwali group managed to slightly close the gap with the dominant Tagadhari group, while the lowest caste Pani Nachalne appears to have fallen further behind. However, the descriptive statistics alone cannot tell us which are the key drivers of these disparities .
Econometric Analysis
380
Access to Large Firms and Occupations by Caste
We first evaluate if there are differences in access to large firms and occupations by caste, after controlling for other observed characteristics. Table 2 presents probit estimates for access to large firms. The results show that both Matwali and Pani Nachalne castes are less likely to work in large firms in 2003 (column 1), while for 2010 only the 385 Pani Nachalne effect remains significant (column 3) but of smaller magnitude. This provides some evidence of a reduction in caste discrimination in access to large firms. Interacting the caste dummy variables with education reveals that caste discrimination for the Pani Nachalne is more prevalent for the less educated in 2003 (column 2). The interaction is not statistically significant in 2010. es on the multinomial models with few observations make us consi pattern. For 2010, however, the statistical significance is further reduced and no clear conclusions can be extracted. Taghadari workers are more likely to work in clerical occupations and less in skilled, as 395 compared to Matwali.
Should caste-led preference for traditional occupations continue to exist, this would be reflected in a high prime facie adherence to the occupation category that was historically assigned to caste members.
11 Brahmins would be priests, Kshatriya warriors, and Vaisya merchants. The lowest caste Sudras, which includes ethnic groups such as Kami, Damai and Sarki were considered untouchable 400 and regarded as the service caste. The Kami were blacksmiths who worked with metals, Damai were tailors and Sarki shoe leather workers. See Subedi (2010) , for a detailed list of occupations by caste. Matwalis as well as Muslims, however, did not have a particular traditional occupation under the Hindu caste system, although they were traditionally assigned to blue collar work rather than white collar jobs. Table 4 reports the sub-caste classification and the corresponding traditional occupation for 405 the cases where there is a clear match between caste and occupation, together with the proportion of workers that fulfil this match. Overall, the results show that a very low proportion of wage earners continue working in occupations that were traditionally assigned to their caste. Notes: Robust standard errors in parentheses. Marginal effects are reported. * significant at 10 per cent , ** significant at 5 per cent and *** significant at 1 per cent .
R. Mainali et al.
(Dep. (Dep. ) .: dummy = 1 for large firm, 0 otherwise) per cent, ** significant per cent, ** significant per cent per cent and *** significant at 1 per cent per cent.
Baseline Regression Analysis
Wage regression analysis is carried out to estimate the underlying wage equations for each sample 410 period. The estimates are listed in Table 5 for 2003 and Table 6 for 2010. Columns 1, 2 and 3 report results of separate regressions for each of the three castes, followed by the pooled sample results in column 4 with caste dummy variables, where the Tagadhari caste represents the reference caste.
Returns to education for the pooled sample are positive, increasing with time, and statistically 0.018 415 (significant at 5%) and 0.070 (significant at 1%) in 2003 and 2010, respectively. However, they vary considerably across caste groups. In 2003, the Tagadhari caste had positive and significant returns, while Pani Nachalne and Matwali displayed a negative but statistically insignificant education coefficient. In 2010, these coefficients increased markedly for each group and became statistically significant. The Tagadhari have the highest returns to education followed by the Pani Nachalne and 420 Matwali groups.
Firm size played a crucial role in wage determination for the Tagadhari and Matwali sub-samples. For example, in 2003, those belonging to the Tagadhari group and working in medium-sized and 
Obs. 834
Notes: Robust standard errors in parentheses. Marginal effects are reported. * significant at 10 per cent, ** significant at 5 per cent and *** significant at 1 per cent. Unskilled occupation as base category.
Earnings and caste in the Nepalese labour market 11 Table   to occupations to occupations at 5 per cent and *** significant at 1 per cent. at 5 per cent and *** significant at 1 per cent. Unski large-sized firm were likely to earn a premium of respectively 34. 7 per cent and 57. 9
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per cent compared to those working in small firms. The same measures account for 59.2 per cent and 56.2 425 per cent for the Matwali sub-sample. Firm size coefficients other than the medium firm in the Matwali sub-sample are similar in the latter period. These coefficients were not statistically significant in the Pani Nachalne sub-sample.
The results for occupational effects (with reference group = unskilled workers) show mixed significance across sub-samples. For instance, professional, clerical and skilled occupations are the 430 main contributors to the Tagadhari workers' wage in 2003. Occupational categories other than professional and sales do not show any significant impact on Matwali worker's wages in this period. None of the occupation coefficients are found statistically significant in the Pani Nachalne subsample. In the 2010 period, professional occupation continues to have a positive impact on the Tagadhari worker's wage whereas professional, clerical and skilled occupations appear to have 435 positive impact on the Matwali worker's wage. As in 2003, none of the occupations seem to have significant impact on wage earning by the Pani Nachalne workers.
Industry effects (with reference group = agriculture) are not consistent across sub-samples and reflect variability in the base category.
In the pooled regression using caste dummies in column 4, the coefficients on the dummies are 440 negative for both castes in 2003. However, the Matwali coefficient is not statistically significant in this period. In contrast, both caste dummy coefficients became positive although still not significant in 2010. This shows that in order to explore caste wage differentials, the Oaxaca decomposition model is necessary.
Decomposition Results
445
Three different decomposition models are employed to study the sources of wage differentials. These models are hereafter referred as the occupational, firm size and interaction decomposition models. Each model consists of three components; namely (1) explained and unexplained wage differences attributable to differences in education endowments, (2) explained and unexplained wage differences attributable to differences in job characteristics (firm size and/or occupation), (3) explained and 450 unexplained wage differences attributable to differences in other variables including the constant term. The results are presented in Tables 7 and 8 The tables show that wage gaps attributable to differences in human capital endowments (that is education, explained, β t ð E t À E m Þ and β t ð E t À E p Þ), generally considered the main source of wage 455 gaps among workers, explains less than half of the wage differentials in 2003 but more than threefourths in 2010. For 2003 and for the Tagadhari -Matwali wage differential, the occupational model shows that differences in education endowments are 0.060 out of a total wage gap of 0.299, and this corresponds to 0.096 and 0.057 for the firm size and interaction models. For the Tagadhari -Pani Nachalne wage differential, the occupational model shows that differences in education endowments 460 are 0.080 out of 0.493, and this corresponds to 0.128 and 0.076 for the firm size and interaction models. In 2010, the Tagadhari -Matwali wage differential decreases to 0.199, and this is explained by differences in education endowments by 0.179, 0.213, 0.150 for the occupational, firm size and interaction decomposition models, respectively. Moreover, the Tagadhari -Pani Nachalne wage differential is 0.489 in 2010, and this is explained by differences in education endowments by 465 0.380, 0.454, and 0.319 for the occupational, firm size and interaction decomposition models, respectively. Notes: Robust standard errors in parentheses. *significant at 10 per cent, **significant at 5 per cent and ***significant at 1 per cent. Base categories: Small firm, Unskilled, Agricultural and Tagadhari are omitted categories for firm size, occupation, industry-type and caste dummy variables, respectively.
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The wage gaps arising from differences in job characteristics (that is job, explained, δ t ð S t À S m Þ and δ t ð S t À S p Þ) are statistically significant, and they show a consistent positive effect. Overall, this shows that access to jobs in better occupations and higher paying firms plays a non-trivial part in explaining 470 the wage gaps across castes. Thus, the results show that job characteristics, as captured by occupation and firm size are important and the largest effect is obtained when using the interaction decomposition model in which the 480 occupation effect is combined with firm-size.
The differences in endowments in variables other than education, occupation and firm size (that is , Others, Explained, γ t ð X t À X m Þ and γ t ð X t À X p Þ) generally appear as statistically insignificant. Notes: Robust standard errors in parentheses. * significant at 10 per cent, ** significant at 5 per cent and *** significant at 1 per cent. Base categories: Small firm, Unskilled, Agricultural and Tagadhari are omitted categories for firm size, occupation, industry-type and caste dummy variables, respectively.
Moreover, the unexplained differences in wage gaps attributable to education (that is differences in returns to education), job characteristics (occupation and/or firm size), and other components are in 485 general not statistically significant, although some of them are large in magnitude. Note that the latter contains industry as one component which preliminary estimates show is not relevant for the decomposition.
One important point is that the Tagadhari -Matwali wage differential decreased in 2010 whereas the Tagadhari -Pani Nachalne wage differential remained constant. The underlying reason could be 490 that there is a slightly reduction in the gaps in human capital endowment in the former comparison Notes: Standard errors in parentheses. *significant at 10 per cent, **significant at 5 per cent and ***significant at 1 per cent. Notes: Standard errors in parentheses. *significant at 10 per cent , **significant at 5 per cent and ***significant at 1 per cent .
Earnings and caste in the Nepalese labour market 15 group which has been widened in the case of the latter group. The Matwali group has improved their access to better jobs with a relative improvement in educational attainment in the latter period. For instance, the interaction model shows that the job-explained component of the Tagadhari -Matwali wage differential has decreased to 0.084 in 2010 relative to 0.180 in 2003 while it has increased in the 495 case of Tagadhari -Pani Nachalne wage differential. This indicates that although the government introduced a policy of affirmative action providing quotas in public sector jobs, the Pani Nachalne group might not have been able to take advantage of this because of a lack of minimum level of education required for public sector jobs.
Robustness: Traditional Occupation
500
As discussed earlier, caste wage differences attributable to occupation may be the result of adherence by caste members to traditional occupations. Prime facie evidence for this effect was discussed in Table 4 , in which a low proportion was seen as working in the occupations historically assigned to their caste. To study this further, we included a dummy variable that represented a match between subcaste and traditional occupation in the wage regression equation and in the Oaxaca decomposition 505 model. The results are in Tables 9 and 10 .
Note that as discussed in Section 4, simultaneity bias between job selection and wages was likely to affect the unexplained component but not the explained component. The decomposition results show minor changes to the numerical coefficients of the Education (Explained and Unexplained) component and to the Job Explained component, but large changes to the Job Unexplained part of the decom-510 position. In particular, the results are consistent with the upward bias expected for the latter (because of an expected downward bias in the occupation and firm-size coefficient in the wage equation of nondominant castes). These however are insignificant in all cases but those of Tagadhari -Matwali and Interaction.
Overall this suggests that discriminated against castes do not remain working in traditionally 515 assigned occupations, but do remain working in low-paid occupations and/or small firms and these remain important determinants of their low wages. Also note that while firm-size has a smaller effect than occupation, it shows higher statistical significance across specifications. 
Robustness: Imputation of Missing Firm Size
In our preceding analysis, we had restricted ourselves to a subset of workers who had explicitly 520 reported the firm size of their employer. This exclusion had resulted in a higher proportion of workers in the professional and clerical occupations in our sub-sample than in the overall sample. It could therefore be suspected that the estimated decomposition results may be attributable to group differences in access to white collar jobs rather than group differences in access to larger firms. We thus propose another firm size measurement that might still suffer from measurement error but that serves 525 to evaluate the robustness of the previous results. The results for this imputation exercise appear in the Online Appendix, Tables A4-A8. In order to test for this possible bias, we construct an extended sample by imputing firm size when explicit information is missing. In certain occupations, a large firm size was detectable from the work description reported in the survey questionnaire. These included production/operation department 530 managers, architect, engineers, nursing/midwifery professionals, primary and secondary education teachers, other teaching professionals, business professionals, computer technicians, optical/electronic equipment operators, modern health associates, administrative personal, secretaries/clerks, library/mail clerks, cashier/tellers clerks, client information clerks, travel attendants, housekeeping and restaurant workers. The rest of workers with missing firm size are imputed as working for small firms, except for 535 workers in agriculture and fisheries, brick/glass workers and porters. For these categories firm size could not be clearly assigned and they were excluded from the imputation exercise. Table A4 reports the original and imputed firm size distribution. Tables A5 and A6 present the distribution of male wage workers by occupation and industry, before and after the imputation exercise. 540 Decomposition results for the extended sample are listed in Tables A7 and A8 . If the difference in access to white collar occupations was driving the baseline results, then it is expected that the explained components of access to jobs will be smaller in the extended sample than in the baseline sample, particularly for 2003 where the proportion of white collars jobs has been significantly reduced in the extended sample. Interaction model still continues to have the largest effect. Overall the results are qualitatively similar to those of the original sample, and thus, they confirm that access to jobs in larger firms play an 550 important role in explaining caste discrimination.
Conclusions and Policy Implications
We investigated the sources of caste wage differentials in Nepal by extending the conventional Oaxaca method to include both occupational and firm size effects. The study covered two different surveys over a time span of seven years (2003 and 2010) , a period of radical political change in Nepal. We find 555 that caste wage inequality is present in the Nepalese labour market in both 2003 and 2010 and that along with differences in human capital endowments, occupational and firm size effects are important for explaining inequality. These effects are found to be especially strong when taken together. Within the components of discrimination that are related to access to better jobs our results indicate that differences in access continue to exist for reasons other than differences in human capital for both 560 Matwali and Pani Nachalne disadvantaged groups. This suggests that either discriminatory behaviour by employers or lack of networks which might help low-caste members to access jobs in better paying firms continue to exist in Nepal.
Overall, the government's attempt to reverse historical caste discrimination, for instance by imposing quotas in public sector employment, has benefited Matwali workers to some extent but not Pani 565 Nachalne ones.
We considered whether caste based adherence to traditional occupations could be a driving factor behind the failure of such policies but found little evidence for that, as the uptake of various castes to their traditional occupations was quite low. At the same time, low-caste workers in general continue to work in low paid occupations. This could indeed be a result of a lack of caste networks that facilitate 570 entry into higher paid jobs, rather than active discrimination by individual employers, but as we have argued above this is itself a legacy of past discrimination so for policy purposes should be considered part of the overall discriminatory culture.
While it would be good to disentangle the remaining legacy of discrimination between currently active discrimination and that arising from a lack of networks and high transaction costs, the current 575 data unfortunately do not permit this. However, even without disentangling these two effects it should be noted that positive policy interventions such as subsidies for the employment of low-caste members or providing them with assistance in applying to higher end firms would make employers more willing to hire them or at least less able to exclude them. Similarly, if group differences in ability are perceived to exist by employers but are not real, as the theory of statistical discrimination assumes, employers will update their beliefs over time (Darity & Mason, 1998) . 3. We thank an anonymous referee for bringing this to our attention. 595 4. At the same it should be noted that for our purposes barriers to entry include both active discrimination by employers and lack of networks and social capital that might make it harder for less privileged castes to access higher paying jobs. We expand on this point at the end of Section 4 . 5. Munshi and Rosenzweig (2006) also found that when boys were subject to restrictions in occupational mobility, this also led to a downward bias in their educational endowment. 600 6. Akerlof (1976) argues that caste discrimination involves active policing by caste members of each other, and while this may lead to an equilibrium in which each member acquiesces to their caste occupation, this is not a Pareto optimal outcome. In fact, there is another equilibrium in which all workers opt for skilled occupations. 7. The NLSS has separate questions for agriculture and non-agriculture wage employment. We only consider respondents in the non-agriculture employment. Notes: Standard errors in parentheses. * significant at 10 per cent, ** significant at 5 per cent and ***significant at 1 per cent.
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